Nyctalus noctula is one of the most common bats in the western Palearctic, whereas N. leisleri is relatively rare (except in Ireland, where N. noctula does not occur) and more limited to ancient forests. We radiotracked 26 N. noctula and 25 N. leisleri to 52 and 50 roost trees, respectively, from May to August in 1998-2002 in the Białowiez˙a Primeval Forest in eastern Poland to test the hypothesis that N. leiseri has more specific tree-roosting requirements than N. noctula. Both species selected roosts at the microscale (cavity level), mesoscale (tree level), and megascale (plot level). N. noctula significantly preferred oaks, and avoided hornbeams and alders. N. leisleri roosted more often in oaks and ashes, and avoided hornbeams and alders. Roost trees occupied by both species were thicker and taller, with higher crowns than available trees. N. noctula and N. leisleri used oaks more frequently than ashes when average ambient temperatures were lower. Pregnant and lactating females of both species most often used oaks, whereas after the young could fly most roosts were in other tree species, mainly ashes. Reproductive status influenced the choice of roosts used by N. noctula, whereas both the reproductive status and ambient temperature were influential for N. leisleri. Both taxa preferred dying trees and avoided healthy ones, although N. noctula used hollows in healthy trees significantly more often than N. leisleri. In our opinion, more frequent use of healthy trees by N. noctula suggests a better ability to exploit younger, managed forests. However, differences in roost selection between these species were small.
Bats use a variety of daytime roosts, but more than half of the 1,100 bat species are known to roost in trees during at least part of the year (Kunz and Lumsden 2003) . Therefore, understanding roost requirements of forest-dwelling bats is critical to understanding their behavior and ecology. Bats frequently select roosts rather than using trees at random (e.g., Kalcounis-Rüppell et al. 2005; Ruczyński and Bogdanowicz 2005; Russo et al. 2004; Sedgeley and O'Donnell 1999) , and roost selection likely depends upon roost quality (e.g., microclimate) and physical features of its surroundings (e.g., Humphrey et al. 1997; Kerth et al. 2001 ). Factors such as reproductive status (e.g., Speakman and Thomas 2003) and sociality (Willis and Brigham 2007) also may affect selection of roosts. Roost selection by pregnant and lactating females is consistent with minimizing energetic expenditures and maximizing the growth rate of young (Racey 1973; Racey and Speakman 1987; Speakman and Thomas 2003) . Tree-dwelling bats frequently change roosts, perhaps for physiological needs or to avoid predators. For example, Myotis bechsteinii selects colder bat boxes in spring and autumn but prefers warmer boxes in summer (Kerth et al. 2001) . Roost switching also may represent a means of obtaining knowledge of alternative roosts (Russo et al. 2005) .
Many authors have reported a correlation between animal species diversity and structural diversity of the environment. The diversity of bat communities is correlated with the presence or absence of structures used for roosting (Humphrey 1975) . Habitat loss and fragmentation are probably the greatest threats to bat diversity (Hilton-Taylor 2000) . However, it remains unclear if changes in forests and landscapes favor some species of tree-roosting bats over others. We propose that the relationship of roost-tree selection by bat species with different probabilities of extinction risk (International Union for the Conservation of Nature and Natural Resources 2007) can be evaluated by comparing closely related taxa (Purvis et al. 2000) .
Nyctalus noctula (Schreber, 1774) and Nyctalus leisleri (Kuhl, 1817) are relatively closely related species (Salgueiro et al. 2007 ) that are sympatric over much of their ranges. N. noctula is 1 of the most common forest-dwelling species in Europe, whereas N. leisleri is relatively rare (Bogdanowicz 1999; Bogdanowicz and Ruprecht 2004; Shiel 1999 ) except in Ireland, where N. noctula does not occur (O'Sullivan 1994) . N. leisleri also is more limited to ancient forests (Bogdanowicz and Ruprecht 2004) . In both taxa, pregnant and lactating females usually roost in tree cavities (Gebhard and Bogdanowicz 2004; Strelkov 2000) .
In the Białowiez˙a Primeval Forest, Poland, some bird species, for example, swifts Apus apus, wrens Troglodytes troglodytes (Pugacewicz 1997) , and pied flycatchers Ficedula hypoleuca (Czeszczewik and Walankiewicz 2003) , select nest sites in hollows that differ by type, placement, and size of tree relative to those used in managed forests. An abundance and diversity of natural cavities as well as numerous predators may influence roost-selection strategies by animals in natural, compared to managed, forests (Czeszczewik 2004; Czeszczewik and Walankiewicz 2003) . Extensive human activity over at least 1,000 years in central Europe (e.g., Maruszczak 1999) makes it difficult to assess how or if changes in forests have altered ''natural'' roosting behavior by bats. Preserved stands in the Białowiez˙a Primeval Forest provide an opportunity to assess such changes.
Based on the niche segregation hypothesis, we predicted that N. noctula and N. leisleri, although generally similar (Bogdanowicz and Ruprecht 2004; Gebhard and Bogdanowicz 2004) , would differ in their choice of preferred roosts (Ruczyński and Bogdanowicz 2005) . Differences in roost selection could contribute to niche segregation and facilitate species sympatry. To test this, we studied roost selection by both species in natural, mature stands of the Białowiez˙a Primeval Forest by measuring roost trees used by bats relative to those potentially available, and comparing roost choice between species at the microscale (cavity level), mesoscale (tree level), and megascale (plot level).
MATERIALS AND METHODS
Study area.-The study area (about 100 km 2 ) encompassed both mature stands in Białowiez˙a National Park and sections that are managed but that have old-growth remnants within them (Jędrzejewska and Jędrzejewski 1998 The Białowiez˙a Forest is inhabited by a variety of vertebrates that use tree holes as breeding sites including 32 species of birds (Pugacewicz 1997) , probably 11 species of bats (Kurskov 1981; Sachanowicz and Ruczyński 2001) , pine martens (Martes martes), forest dormice (Dryomys nitedula), fat dormice (Glis glis), yellow-necked mice (Apodemus flavicollis), and red squirrels (Sciurus vulgaris-Jędrzejewska and Jędrzejewski 1998). Tree holes also are used by invertebrates, such as bees, wasps, and beetles.
Capture of bats and location of roost trees.-We located roost sites from May to August from 1998 to 2000 and 2002 (N. leisleri), and in 1999-2002 (N. noctula) . Bats were captured in mist nets (2 Â 6 m and 2.5 Â 4 m) set across small rivers in the forest and at a pond. Captured bats were classified by species, sex, age (juvenile or adult), and reproductive status. Roost trees were located by tracking bats with radiotransmitters (0.5 g-Biotrack, Wareham, United Kingdom, and Titley Electronics, Ballina, New South Wales, Australia; or 0.7 g-Titley Electronics, and Holohil System, Carp, Ontario, Canada) affixed to the interscapular region with rubber adhesive (Skin-Bond; Smith and Nephew, Largo, Florida). Transmitter mass represented ,5% of the body mass of bats (Aldridge and Brigham 1988) . Altogether, 26 N. noctula (10 pregnant females, 11 lactating females, 3 juvenile females, and 2 juvenile males) and 25 N. leisleri (10 pregnant females, 12 lactating females, 1 juvenile female, and 2 juvenile males) were tracked using 2-element yagi antennae and receivers (Yupiteru MVT-700; Javiation, Bradford, West Yorkshire, United Kingdom; and Yaesu FT-290R; Vertex Standard, Cypress, California). We counted emerging bats at dusk to determine the number of individuals in each roost. In most cases each species roosted separately. Tagged bats were located daily for the life of transmitters. The average tracking period was 6.5 days for N. noctula (range 1-14 days) and 7.5 days for N. leisleri (range 2-13 days). Methods conformed to guidelines approved by the American Society of Mammalogists (Gannon et al. 2007) .
Description of roost trees and plots.-We recorded 5 features of each roost tree: tree species, diameter at breast height (DBH), tree height, height of canopy basement, and tree condition. DBH (at 1.3 m) was measured using an aluminum tree caliper. For large trees (.80 cm), DBH was calculated from circumference. Tree and canopy basement heights were measured using a clinometer (Suunto, Helsinki, Finland) . Canopy basement height was measured as the height of the 1st branch off the main trunk at least 2 m long that had other branches directly above it. A single branch on a trunk was not considered the canopy basement. We classified trees into 1 of 3 condition classes: healthy-without clear defects, bark covering the whole trunk, all large branches living, and occasional small dead branches and holes present; dying-trees with clear defects, large dead branches, bark lifting from trunk, cavities or cracks, and bracket fungi; or dead-trees with no living branches. We recorded tree species composition (stems with DBH . 25 cm) and density within a radius of 20 m of each roost tree (39 of those used by N. noctula and 44 by N. leisleri).
Additionally, to assess selection at the level of the cavity and in the immediate vicinity of the roost tree, 10 features were measured: mean distance to nearest vegetation, diameter at cavity height, height of entrance above the ground, entrance area, inside cross-section area, internal height, internal depth, cavity volume, wall thickness, and safety distance-also called marten distance (i.e., distance from the external part of entrance to the farthest recess inside the cavity) as described in detail by Ruczyński and Bogdanowicz (2005) . We also measured the influence of mean daily ambient temperature on the use of roost trees by both species of Nyctalus. Temperature data were collected at the meteorological station in Białowiez˙a.
Description and selection of available trees and plots.-To examine whether bats selected particular trees, we compared roost trees with potentially available trees. Available trees were classified as trees with DBH . 25 cm, a threshold based on preferences of cavity-nesting birds in the same study area (Wesolowski 1989 (Wesolowski , 1995 and because cavities were rare in smaller trees. Because bats were not recorded to use spruce, we did not consider spruce to be available.
To choose potentially available plots we randomly selected 86 points in the area where most of the roosts were found. At 46 of these points (selected using a random number generator in Microsoft Excel [Microsoft Corp., Redmond, Washington]) data also were collected on available trees. The 4 nearest available trees (1 in each quadrant) were located using the point-center method and measured in the same way as roost trees (total n ¼ 184 trees). At all random points (n ¼ 86) 1 potentially available plot was selected around the nearest available tree and described in the same way as roost plots. Potentially available trees were located ,250 m from roost trees so that most were in the same forest stands.
Data analysis.-Characteristics of roost and available trees, as differences among bat species, were compared using either 2-sample t-tests when the data were normally distributed or Mann-Whitney U-tests when nonnormal. Differences in the occurrence of tree species and tree condition were evaluated using a G-test (Sokal and Rohlf 1981) . Differences in the incidence of tree species on used versus available plots were assessed using a heterogeneity test (G H -Sokal and Rohlf 1981). We used logistic regression to assess the importance of cavity parameters in tree selection by bats. The model with the highest overall percentage of correctly classified observations was determined using a stepwise (forward) procedure. In the model only significant variables, as defined by the Wald statistic and its corresponding P , 0.05 probability level, were retained. All statistical tests were performed using Statistica (version 6.1; Statsoft Polska Sp. z o. o., Kraków, Poland). In addition, we distinguished the most important qualities for bats from the statistically significant attributes of the trees using Akaike's information criterion model (AIC- Burnham and Anderson 2002) . AIC is not a hypothesis test and does not use notions of significance. Instead, AIC focuses on the strength of evidence and gives a measure of uncertainty for each model. The models we computed were ranked by the Akaike's weights calculated as model likelihoods scaled to sum 1. AIC calculations were made using R 2.3.0 (developed by the R Development Core Team, Vienna, Austria).
Roosting preferences of bats in trees of particular species were assessed by calculating Ivlev's electivity index (DJacobs 1974):
where r is the proportion of a given tree species among the trees used by bats, and p is the proportion of a given tree species potentially available. An index value of À1 corresponds to complete avoidance, 0 to no selection, and þ1 indicates a strong preference.
RESULTS
Characteristics of roost and random trees.-Nyctalus noctula most often roosted in oaks, followed by ashes and alders (Fig. 1) . These bats occasionally used poplars and limes, but never spruce. Compared to available trees, preference by N. noctula for oaks was significant (G ¼ 26.9, d.f. ¼ 1, P , 0.001), as was the avoidance of hornbeams (G ¼ 19.3, d.f. ¼ 1, P , 0.001) and alders (G ¼ 3.9, d.f. ¼ 1, P , 0.05). N. leisleri most frequently used oaks and ashes, less often alders, limes, maples, hornbeams, and pine, but never spruce (Fig. 1) . Preferences for oaks and ashes were significant (G ¼ 23.1, d.f. ¼ 1, P , 0.001, and G ¼ 5.6, d.f. ¼ 1, P , 0.05, respectively), as was avoidance of alders (G ¼ 12.6, d.f. ¼ 1, P , 0.001) and hornbeams (G ¼ 14.5, d.f. ¼ 1, P , 0.001). Use of other trees by both bat species was not significantly different than chance. We calculated high positive values of Ivlev's index for oaks and ashes, and low values for limes, maples, pine, poplars, alders, and hornbeams (Fig. 2 ). There were no significant differences in selection of tree species by N. noctula and N. leisleri
In general, DBH was significantly correlated with the height of the tree (r ¼ 0.54, n ¼ 280, P , 0.001) and tree height was significantly related to height of the crown (r ¼ 0.48, n ¼ 273, P , 0.001). Roost trees occupied by both species were larger than available trees (Table 1) . DBH was !65 cm for trees used as roosts in 96.7% of oaks used by N. noctula and 89.7% of those occupied by N. leisleri, whereas only 32.0% of oaks in the environment were that large. More than 70% of the ash trees used by N. noctula had a DBH ! 65 cm and 53.8% of those were used by N. leisleri. Only 16.7% of available ashes were large. The preferences for large oaks and ashes were statistically significant for both species with the exception of ashes used by N. leisleri (N. noctula-G ¼ 9.1, P , 0.01 and G ¼ 4.8, P , 0.05, respectively, and N. leisleri-G ¼ 11.6, P , 0.001 and
Oaks used as roosts by N. noctula were significantly taller than random trees, whereas those used by N. leisleri did not differ significantly in height. Oaks used by N. noctula were about 4 m taller than those occupied by N. leisleri (Table 2) . There was no difference in the height of ashes used as roosts compared to available trees for either bat species.
The basement canopy height of trees used by N. noctula was significantly higher than expected (Table 3) . Although there was a trend for trees used by N. leisleri to have a higher basement canopy, the difference was not significant (t ¼ 1.8,
The majority of roosts were in dying trees (69% for N. noctula and 80% for N. leisleri), with fewer found in healthy and dead trees (21% and 10%, respectively, for N. noctula; and 6% and 14% for N. leisleri). Compared to available trees, both species preferred dying trees (G ¼ 9.0, d.f. ¼ 1, P , 0.01, and G ¼ 61.6, d.f. ¼ 1, P , 0.001, respectively) and avoided healthy ones (G ¼ 30.5, d.f. ¼ 1, P , 0.001, and G ¼ 56.5, d.f. ¼ 1, P , 0.001, respectively). N. noctula roosted in the hollows of healthy trees more often than did N. leisleri
Of the 5 variables used to describe each roost tree, the most important in the logistic regression modeling in both species were 3 features: tree condition, DBH, and tree height. The optimal model correctly classified 79.6% of trees used by N. noctula and 94.5% of the random trees (v 2 ¼ 142.1, d.f. ¼ 3, P , 0.001), and 73.5% of roost trees occupied by N. leisleri and 93.6% of the random trees (v 2 ¼ 143.0, d.f. ¼ 3, P , 0.001). In both species of Nyctalus, the same 3 variables also were chosen by AIC (Table 4) .
Habitat surrounding the roost trees of bats.-In all, we recorded 12 tree species in 39 plots around roosts of N. noctula (861 trees), in 44 plots around roosts N. leisleri (886 trees), and in 86 plots around available trees (1,802 trees). Tree species that were not used, or only rarely used, by the bats as roosts (spruces, hornbeams, and alders) usually dominated in abundance, the exception being ashes. The remaining species (in decreasing order of abundance: limes, oaks, maples, poplars, birches, pines, willows, and elms) represented ,10% of stems. The composition of tree species on roost plots did not differ significantly from those on random plots (N. noctula and N. leisleri: G H ¼ 6.52, d.f. ¼ 11, and G H ¼ 8.44, d.f. ¼ 11, respectively; in both cases P . 0.05).
The average (6 SE) density of trees on roost versus random plots was not significantly different (N. noctula: 17.6 6 1.10 trunks/0.1 ha; N. leisleri: 16.0 6 0.77 trunks/0.1 ha; and the random plots: 16.7 6 0.62 trunks/0.1 ha). Nevertheless, densities of oaks on roost plots were significantly higher than random plots for both species (Table 5 ). The densities of other tree species were similar across plots. In terms of interspecific differences, however, it appears that N. leisleri preferred lesscluttered environments, with lower total tree densities than N. noctula (Table 5) .
Influence of temperature and the reproductive status of bats on the use of roost trees.-Nyctalus noctula and N. leisleri roosted in oaks more frequently at lower daily ambient temperatures (17.48C and 18.48C, respectively) than in ashes   FIG. 2. -Ivlev's electivity index values for different tree species used as roosts by both Nyctalus species. Probability levels are: * P , 0.05; ** P , 0.01; *** P , 0.001. N. noctula used oaks most frequently at 14-168C and ashes at 22-248C; for N. leisleri oaks were used most at 16-188C and ashes at 20-228C (Fig. 3 ). Pregnant and lactating bats spent the most days in oaks, whereas other tree species were used more often after young could fly (Fig. 4) . Differences in the number of days spent in oaks and ashes during the periods before (including pregnancy) and after young are able to fly were significant for both
We used a logistic regression model to assess the influence of ambient temperature and initiation of flight by young on selection of oaks and ashes as roosts. All days when the temperature reached .208C were considered ''warm'' and those with lower temperatures were assigned to the ''cool'' category. The complete model for N. noctula was composed of the variables ''ambient temperature'' and ''ability of young to fly'' and correctly classified 92.7% of oaks and 47.8% of ashes (v 2 ¼ 31.9, d.f. ¼ 2, P , 0.001). The optimal model for N. noctula did not contain the variable ''ambient temperature'' and correctly classified 86.5% of oaks and 69.7% of ashes (v 2 ¼ 28.8, d.f. ¼ 1, P , 0.001). The complete model for N. leisleri correctly classified 89.3% of oaks and 34.8% of ashes (v 2 ¼ 15.9, d.f. ¼ 2, P , 0.001). Removal of either temperature or reproductive status significantly reduced model quality.
Microhabitat characteristics.-We used logistic analysis to assess the variables that best described the hollows used by N. leisleri in oaks (n ¼ 23) and ashes (n ¼ 10). Diameter of trunk at the level of the hollow was the most important of the 10 features measured at the cavity scale (v 2 ¼ 3.82, d.f. ¼ 2, P ¼ 0.051). This factor correctly classified 87.0% of oaks and 33.3% of ashes as roosts. Oaks were slightly larger at the height of the hollow compared to ashes (mean 6 SE, 49.3 6 3.6 cm and 38.1 6 5.0 cm, respectively; Z ¼ 2.05, P , 0.05). The remaining features did not differ significantly. This analysis was not carried out for N. noctula, because of the small number of hollows in ashes (n ¼ 5). However, average diameter of the trunk at the hollow for N. noctula was larger in oaks than in ashes (58.4 6 5.7 cm versus 39.8 6 2.6 cm).
DISCUSSION
We predicted that N. noctula and N. leisleri would differ in their choice of preferred roosts, based on the niche segregation hypothesis. However, our data illustrated striking similarities in roosts used by the 2 species, which did not support the prediction of niche theory as it applies to bats, at least at the scales we studied (cf. Ruczyński and Bogdanowicz 2005) . Although there were some differences between the 2 species, the differences were small, leading to the conclusion that similar trees fulfill the roosting requirements of both N. noctula and N. leisleri in habitats rich in tree cavities. Roost cavities used by bats and those potentially available.-Both species commonly roosted in oaks and ashes, and at a greater frequency than expected based on the availability of these tree species in the study area. Hornbeams were the most common trees (Wesołowski 1989 (Wesołowski , 1995 in the forest, but they were rarely used as roosts. In contrast, cavitynesting birds in Białowiez˙a frequently inhabited hornbeams (Wesołowski 1989 (Wesołowski , 1995 . Both N. noctula and N. leisleri use a variety of trees as roosts throughout their range (Bogdanowicz and Ruprecht 2004; Gebhard and Bogdanowicz 2004 ), but they are not selected randomly.
In Białowiez˙a, both species of Nyctalus occupied larger, older trees than did hollow-dwelling birds. Thicker trunks offer more insulation against extreme temperatures than do small ones (e.g., Gellman and Zielinski 1996) . These trees also were taller than random trees, as has been found for roost selection by other species of bats (Bernardos et al. 2004; KalcounisRüppell et al. 2005; Kunz and Lumsden 2003; Russo et al. 2004 ). However, the oaks used by N. noctula were on average 4 m taller than those occupied by N. leisleri. Cavities in taller trees are more likely to have entrances higher above the ground in well-insulated parts of the tree, thus enabling easy access and reducing the risk of predation (Betts 1998) .
Both species of Nyctalus in Białowiez˙a preferred dying trees, similar to other bats in Europe (Boonman 2000; Russo et al. 2004) , North America (Kunz and Lumsden 2003; Menzel et al. 2000; Vonhof and Barclay 1996) , and Australia (Campbell et al. 2005 ; but see Lumsden et al. 2002) . However, species-or season-specific differences in selection of roost trees exist and likely vary geographically (Kunz and Lumsden TABLE 4.-The 3 best candidate models based on the Akaike information criterion (AIC) differentiating trees selected as roosts by Nyctalus noctula and N. leisleri, and ranked according to their ÁAIC c value. Each candidate model was a different combination of 5 variables (tree species, diameter at breast height [DBH] , tree height, tree condition, and height of canopy basement) measured for roost and random trees. AIC c ¼ AIC score corrected for a small sample size. ÁAIC c ¼ the difference in AIC c scores between different candidate models, with the best model given a value of 0. w i ¼ AIC weight, which is the probability that the model is the true model given the entire set of candidate models. Evidence ratio ¼ the ratio of w i of the ''best'' model and competing models, for example, the evidence ratio of 1.7 indicates that model i (when w i . w j ) is 1.7 times more likely than model j to be the best, given the entire set of candidate models and the data used. (Boyles and Robbins 2006) . Maternity roosts of Myotis sodalis were typically in trees that were less cluttered and more decayed than those used by M. septentrionalis (Carter and Feldhamer 2005) . Dead or dying trees may have more hollows suitable for bat roosts (Alatalo et al. 1988; Bennett et al. 1994; Campbell et al. 2005) although dead trees are generally less insulated than live ones because of a lack of bark and a lower water content (Maeda 1974) . In Białowiez˙a, N. noctula roosted in healthy trees more often than N. leisleri, perhaps making it less vulnerable to forestry operations directed at snags. We suggest that the more frequent use of healthy trees by N. noctula may enable them to exploit younger, managed forests.
Habitat surrounding the roost trees of bats.-In addition to selecting particular roost trees, bats also can select particular areas of the forest in which to roost. In general, trees used by cavity-dwelling bats tend to be located in stands with open canopy and high snag density (Kalcounis-Rüppell et al. 2005) . We found that the density of oaks on occupied plots was higher than on random plots. In Arizona, forest patches immediately surrounding the roost trees of Myotis auriculus contained a higher density of large oaks than around randomly selected trees (Bernardos et al. 2004) . High availability of potential roosts (i.e., abundant large trees and snags) in natural forests of eastern North America allows N. humeralis to select day-roosts with favorable landscape characteristics (i.e., closer to water and foraging sites), possibly providing benefits from reduced commuting costs (Barclay and Kurta 2007; Miles et al. 2006) . Roost trees of M. septentrionalis, Myotis thysanodes, M. volans, and Eptesicus fuscus in South Dakota consistently occurred in areas with relatively high snag densities (Cryan et al. 2001 ). Likewise, the average density of trees on plots used by N. noctula was higher compared to plots used by N. leisleri. The significance of this is unclear. Both species may roost together (Gebhard and Bogdanowicz 2004 ) and it does not appear that individual N. noctula exclude N. leisleri from ''better'' roost sites and areas. Long-term, experimentally designed studies, including a wider diversity of forest types and management regimes, are needed to assess the importance of habitats (Miller et al. 2003) .
Influence of temperature and reproductive status of bats on the use of roost trees.-Selection of trees as roosts by both species of Nyctalus was influenced by ambient temperature and reproductive status of the bats. Reproductive status had the most influence on the choice of tree roosts by N. noctula, whereas ambient temperature also was significant for N. leisleri. Differences between the 2 species in this respect may result from differences in hollow structure preferences (see also Ruczyński and Bogdanowicz 2005), or different thermal or physiological requirements (e.g., Baker and Lacki 2006) .
The diameter of the trunk or limbs at the level of the hollow used by Nyctalus was greater in oaks compared to ashes. Size of a hollow ostensibly contributes to stabilization of thermal conditions in roosts (Derby and Gates 1966) . Thermal insulation of roosts could be especially important when ambient temperatures are low (Ruczyński 2006). On warmer days, bats may take advantage of the faster warming of smalldiameter trunks at the height of the hollow (like those in the ashes). Lower temperatures at night would occur when bats were active, and so it would not significantly affect the energy budget of adults. Thermal stability may be important when dependent young that cannot regulate their body temperature are left in the roosts at night (McNab 1982; Sano 2000) . However, after the juveniles become independent, it may be advantageous to select roost sites with different characteristics than during the period of pregnancy and lactation. We cannot exclude the possibility that independent juveniles (which were more frequently tracked than adults in that period) select hollows that are less thermally stable and use torpor and passive rewarming to save energy (Lausen and Barclay 2003; Ruczyński 2006) . In fact, for E. fuscus occupying rock crevices, the microclimates of roosts mirrored the use of torpor during the reproductive period; roosts used during lactation were more thermally stable and remained warmer at night compared to the shallow roosts used by pregnant and postlactating females (Lausen and Barclay 2003) . In Białowiez˙a, pregnant and lactating female Nyctalus roosted more often in oaks than in ashes. The increase in ambient temperature and onset of flight in young coincided with more frequent use of ashes as roosts. In Bavaria, M. bechsteinii roosted in hollow trees in May and September, but used bat boxes during pregnancy and lactation, coinciding with higher roost temperatures (Kerth et al. 2001 ). On the other hand, Willis and Brigham (2007) provided evidence for the importance of sociality and social thermoregulation for forest-roosting bats. Willis and Brigham (2007) found a significant positive correlation between the number of reproductive female E. fuscus occupying a roost, maximum daily roost temperature, and energy savings.
Microhabitat characteristics.-The probability of a tree having a hollow is positively associated with DBH (Harper et al. 2005 ). Diameter at hollow height was the only 1 of 10 variables that differentiated the roosts in oaks and ashes used by N. leisleri. Selection of the largest available trees as roost sites is similar to behavior of bats in modified forested habitats (e.g., Sedgeley and O'Donnell 2004) . Vonhof and Barclay (1996) noted larger trunk diameters at the cavity level in North America, and Kaňuch (2005) reported that N. noctula preferred trees with a greater trunk diameter than either Myotis nattereri or M. daubentonii in Slovakia.
In summary, our study underlines the importance of particular types of roost trees at the micro-, meso-, and megascales, and is the 1st to use a multiscale approach to assess roost selection by 2 species of Nyctalus occurring in an area of sympatry. We found that selection of roost trees was influenced by ambient temperature and reproductive status, but despite general similarities in roost structures, the 2 species used different roosting strategies. One of the most striking differences in roost use between N. noctula and N. leisleri was tree condition (although there was still considerable overlap): both species preferred dying trees, but N. noctula roosted in healthy trees more often than did N. leisleri. Because tree roosts in Białowiez˙a Forest are likely selected by both species of Nyctalus as shelter from predation and climate (Ruczyński and Bogdanowicz 2005) , the ability of N. noctula to exploit healthy trees may have important consequences for the ability to exploit younger forests. Such differences in the roosting behaviors of forest-dwelling bats may have important implications for species biogeography and differential risk of extinction.
